Differential developmental expression of transcription factors GATA-4 and GATA-6, their cofactor FOG-2 and downstream target genes in testicular carcinoma in situ and germ cell tumors.
Testicular germ cell cancer is the most common malignancy among young males. The pre-invasive precursor, carcinoma in situ testis (CIS), presumably originates from arrested and transformed fetal gonocytes. Given that GATA transcription factors have essential roles in embryonic and testicular development, we explored the expression of GATA-4, GATA-6, cofactor friend of GATA (FOG)-2, and downstream target genes during human testis development and addressed the question whether changes in this pathway may contribute to germ cell neoplasms. Fetal testis, testicular CIS, and overt tumor samples were analyzed by immunohistochemistry for GATA-4, GATA-6, FOG-2, steroidogenic factor 1 (NR5A1/SF1), anti-Müllerian hormone/Müllerian-inhibiting substance (AMH), and inhibin-alpha (INHalpha). GATA-4 was not expressed in normal germ cells, except for a subset of gonocytes at the 15th gestational week. The CIS cells expressed GATA-4 and GATA-6 heterogeneously, whereas most of the CIS cells expressed GATA-4 cofactor FOG-2. GATA target gene SF-1 was expressed heterogeneously in CIS cells, whereas INHalpha and AMH were mostly negative. Seminomas and yolk sac tumors were positive for GATA-4 and GATA-6, but mostly negative for FOG-2 and the GATA target genes. In contrast, pluripotent embryonal carcinomas and choriocarcinomas were GATA-4 and GATA-6 negative. Differential expression of the GATA-4 target genes suggested cell-specific functions of GATA-4 in the germ and somatic cells. The GATA-4 expression in early fetal gonocytes, CIS, and seminoma cells but the absence in more mature germ cells is consistent with the early fetal origin of CIS cells and suggests that GATA-4 is involved in early germ cell differentiation.